Down-modulation of interleukin-6 gene expression by 17 beta-estradiol in the absence of high affinity DNA binding by the estrogen receptor.
The mechanism of repression of the interleukin-6 (IL-6) promoter by 17 beta-estradiol (E2) was investigated in cells transfected with wild-type (wt) or mutant estrogen receptor (ER) expression vectors. In transient transfection experiments, IL-1-induced activation of the IL-6 promoter was efficiently inhibited by wt ER. However, estrogen receptors carrying mutations within or over-lapping with the DNA binding domain did not repress IL-6 promoter activity. A mutant receptor lacking the N-terminal transactivator function-1 but retaining the C-terminal transactivator function-2 also repressed activation of the IL-6 promoter. Our recent experiments indicate the requirement for both the nuclear factor (NF)-IL6 and the NF-kappa B sites in the IL-6 promoter for activation by IL-1. We now show that activation of the IL-6 promoter, elicited by a combination of NF-IL6 and the p65 subunit of NF-kappa B, can be inhibited by the wt receptor but not by a receptor containing a mutation in its DNA binding domain. Although a deletion within the DNA binding domain of ER abolished the repressor function of the receptor, a chimeric receptor ER-GR CAS1, in which the DNA binding domain of ER was swapped with the complementary region from the glucocorticoid receptor, retained the inhibitory effects on the IL-6 promoter. This was in contrast to the absolute dependence of ER on its own DNA binding domain for activation of typical estrogen response element-containing promoters, as reported previously by other investigators. Furthermore, the repression of the IL-6 promoter by a combination of ER and E2, unlike activation of estrogen response elements by the same combination, did not appear to be mediated via high affinity binding of the receptor to the promoter. In functional experiments, the transactivator function of ER was totally inhibited by overexpression of p65 and to a lesser extent by that of NF-IL6. These results indicate that ER may repress gene expression in the absence of high affinity DNA binding.